Cu, Sr, Rb, Zn, Ba and Zr were present in small amount and Y, Cu and Mn were present in trace amount. However, the toxic elements like Co, Pb, As and Hg were not found in the present study.
Introduction
Medicinal herbs have a long history of use in traditional medicine. There are some evidences over recent decades that medicinal herbs possess important pharmacological properties. Many bioactive compounds with known effects on human physiology and diseases have been identified through studies of plants used in traditional medicine. As a medicinal herb, Anethum sowa L.(Dill, Indian Dill and Bengali-Shulfa) belongs to File 2791, 43(4) E-mail: bjsir07gmail.com the family Apiaceae (Umbelliferae) and comes under genus Anethum. There are two species under cultivation i.e. European dill (Anethum graveolens L. Syn. Peucedanum graveolens Benth & Hook ) and the closely related to Indian Dill (Anethum sowa L.). The entire plant is glabrous aromatic and is grown as annual crop during the winter season. The plant is native to Asia and Mediterranean region of Europe and Africa and USA. It is found growing wild in Southern Russia, Southern France and North Africa. Dill is indigenous to the northern plains of India, Pakistan and Bangladesh. People of this region grown the green herb as pot-herb for it's fresh aromatic herb and fruits. It's fruits are longer but less fragrant than Anethum graveolens L. The Dill herb grows up to 2.5ft. in height and like fennel, have small feathery leaves, which stand on sheathing foot-stalks with linear and pointed leaflets. Stem is erect, branched, cylindrical, straited, smooth and pale green (Anonymous 1985; Chopra et al., 1992; Spices Board 2005; Bentley et al., 1983) . The green herb and its oil are also used for flavoring and seasoning of various foods, pickles vegetables and also in soap and perfume industry. Different parts of this plant have a wide range of application in traditional and folk medicine and in various medicinal preparations. Biological and pharmacological studies of this plant revealed antimicrobial, antioxidative and anti-spasmodic activities (Baslas et al., 1971; Halva et al., 1987; Paakkonen et al., 1989) .
Medicinal and aromatic plants gained more importance in agronomy, pharmacy, pharmaceuticals preparation and in day-to-day life. At present, for the prevention of several diseases, there is an increasing interest for the importance of dietary minerals. The trace elements, together with other essential nutrients, are necessary for growth, normal physiological functioning and maintaining of life; they must be supplied by food, since the body cannot synthesis them. The exact classification of trace versus macro minerals is not clear but traces are often considered as minerals required by the body in amounts less than 100 mg per day and make up less than 0.01% of bodyweight (Anna et al., 2006) . Srikumar (1993) gave a classification of the elements contained in vegetables. Potassium, sodium, calcium, magnesium and iron were classed as macro elements. Zinc, copper, manganese and selenium as trace elements and cadmium, lead, mercury and arsenic as toxic elements. According to Kleszczewska et al., (2001) the elements classified in the last group have no biological functions. Major minerals serve as structural components of tissues and function in cellular and basal metabolism, water and acid-base balance, clotting of blood and formation of bones and teeth etc. (Macrae et al., 1993a ; Nielsen 1984; Smith 1998; Ozcan 2004; Gupta et al., 2000 and Rajurkar et al., 1997 ) .
Several studies have been carried out on fatty acid and Dill oil (essential oil) compo-sition as well as vitamins, alkaloids, glycosides & other active components of the herb and their pharmacological effects. A little has been reported about minor and trace elemental composition of the herb. Nevertheless, there is a dearth of information on the mineral content of Dill stem. However, most of the data are reported for dry form and therefore, their values in the fresh stage i.e. the normal form that we usually consumed remain unknown. The stem parts of Dill plant, which are not usually consumed at the matured stage, were found to be rich in nutritive mineral components. As far as we know, no such studies on Dill stem have been undertaken. Therefore, the aim of the study was to determine the contents of some macro and micro elements in fresh Dill stem parts and to evaluate their nutritional property, bioavailability as well as calculate the contribution of these elements in daily dietary intake and correlate with medicinal properties for several purposes of pharmaceuticals and ayurvedic preparation. Another aspect of the study was to explain variation in elemental contents of the plant grown in different places of Bangladesh.
Materials and Methods

Sample collection and preparation
Dill samples were collected from four different places (Sirajgonj Tarash, Natore Gurudashpur, Dhaka Botanical-Garden and Dhaka Keranigonj) of Bangladesh during the month of December to March in 2002 March in -2003 . A voucher specimen (DACB Accession Number-31,282) of the plant has been preserved in the Bangladesh National Herbarium Centre, Dhaka. The collected samples were kept in airtight plastic bags, sealed and transported to the laboratory. The moisture content of the fresh stem samples was immediately measured. The stems were separated from the herb, and allowed to air dry in a sheltered area at 25-30 O C. The airdried samples were ground to powder by mechanical means and finally stored in airtight high-density polyethylene bag at ambient temperature for subsequent analyses.
Determination of moisture content
The moisture content of Dill stems was determined by the oven drying method at 105 O C until constant weight (about 6 hours) (AOAC 1984) was achieved.
Determining the mineral composition. i) Preparation of samples for XRF analysis
A certain amount of Dill stem powder was burned to ashes at 450±50 O C temperature by muffle furnace until constant weight (approximately 4 hours). The ash was cooled and powdered by means of morter & pastle. Then the powder was sieved through 100 mesh sieve and dried at 105 O C in an oven before the analysis. The moisture content (at 105 O C) of the ash powder was recorded for XRF data imputation. The ash powder of the specific grain size was taken to the minipress and applying 12 tons pressure for 1 minute. The sample powder was compressed into solid thin pellet. The ratio of sample : boric acid : stearic acid = 10:20:1 was required for preparation of the pellets. All the solvent and chemicals used were of A.R. grade Sigma/E. Merck.
ii ) XRF measurements
The mineral concentrations were determined by XRF Spectrometer. Model no: PW 2404, Instrument type: Wavelength dispersive, Measuring type: Sequential, Manufacturer: PHILLIPS at present, PANAlytical, The Spectris Technology, The Netherlands. The analyses were carried out in which calculation and fixed calculation methods were used. The 'PW 2404 XRF' spectrometer was equipped with an X-Ray tube anode Rh tube and also maximal 4 filter. X-ray generator: 4 KW with 60 KV, 125 mA (in steps). The generator is solid state based on 'Switch Mode Power Supply' design to respond fast the changes sought in X-Ray tube power. Detectors: The Scintillation Detector, Duplex (Xenon filled detector for mid range in tandem with flow counter). The P10 gas (is normally 90% Ar and 10% CH 4 ; gas output pressure 80 Kpa) used in flow detector as the quench gas. A minipress was used for making pellets. The 'XRF' analytical information data of Dill stem of different regions are shown in Table I .
Statistical analysis.
Results were expressed as mean value ± standard deviations of three separate determinations. The significant differences between means were calculated by one way analysis of variance (ANOVA).
Results and Discussion
The comparative results of the elemental and proximate analyses of Dill stem of different places of Bangladesh are presented in Table-II and Table-III respectively. Dry weight values (g/100g) of elemental compositions are shown in Table- IV from XRF instrument data sheet. Results are expressed on their fresh weight basis. The average results of proximate compositions (Table-II) of green Dill stem showed that the moisture (93.67) and ash (1.62) content are found in the highest amount in Sirajgonj (Tarash) sample, while the lowest amount of moisture (69.23) found in Dhaka (Botanical Garden) and ash (0.83) in Natore (Gurudashpur) samples (g/100 g on fresh weight basis) and their corresponding dry matter values were viseversa. On the other hand, the ash values determined on dry weight basis found the highest (25.59) in Sirajgonj (Tarash) while the lowest (3.24) in Natore (Gurudashpur) sample. The ash value implies that Dill stem is a fairly good source of minerals.
The Dill stem contained significant amount of important mineral elements. The elements presents in descending order by quantity (mg/100g on fresh weight basis), were Ca, K, Cl, Na, S, Mg, P, Al, Fe, Si, Ni and Ti. (Table III composition of the soil, water and fertilizer used as well as permissibility, selectivity and absorbility of plants for the uptake of these elements. All the effects caused the final level of mineral components in a plant. (Sovljanski et al., 1989; Claudia P. et al., 1998) .
In the present study the highest concentration of Ca, P, Al and Fe were observed in Sirajgonj(Tarash), K, Cl, Na and S in Dhaka (Keranigonj) and Mg , Si and Ni in Dhaka (Botanical Garden) samples. Mineral values of Dill stem obtained in this investigation are comparable to other Umbelliferae species stem part like Parsley (Petroselinum crispum) stem contained Na (22.0), K(479.0), Ca(51.0), Mg(17.0), P(18.0) and Fe (0.7) mg/100g on fresh weight basis (Claudia P et al.,1998) . In general, research findings have indicated that Dill stems contain substantial amount of mineral elements. The high amount of these elements could provide alternative sources of mineral intake. However, the bioavailability of these minerals, specially phosphorous, remains a problem, as it is more often than not in a complexed form.
Mineral elements play vital roles in many important processes in the body, such as Fe, Zn, Na, K and Ca are important in human nutrition. The body requires Fe for the synthesis of the oxygen transport proteins hemoglobin and myoglobin and for the formation of heam enzymes and other Fe containing enzymes, which are particularly important for energy production immune defence and thyroid function. The body normally regulates Fe absorption so as to replace the obligatory iron losses of about 1-1.5 mg per day. Fe deficiency anemia can decrease mental and psychomotor development in children increase both morbidity and mortality of mother and child at childbirth, decrease work performance and decrease resistance to infection. In this study the Fe (3.89-34.57 mg) content in Dill stem is an agreeable limit (DRI 1997). Ca is the major component of bone and assists in teeth development (Brody 1994) . Where low intake of Ca can be detrimental to health, since low intake is one of the risk factors in the bone disease osteoporosis. Ca is required for the normal growth and development of the skeleton. Adequate Ca intake during adolescence is critical in achieving optimal peak bone mass and reducing the rate of bone loss associated with aging (Frossard et al., 2000) . On the other hand, Na, K and Ca play an important role in the electrophysiology of cardiac tissue. Ca-ions increase the force of contraction of the heart. (Rajurkar et al., 1997 ) . Na maintains the osmotic equilibrium between the extra cellular fluid and the tissue cells and maintains the pH of blood within normal limit. It is also concerned with the conduction of nervous impulses, muscle contractility and control of heart muscle conduction (Gupta et al., 2000) . Mg, Fe and P are essential for most metabolic processes. This is nutritionally significant considering the fact that, potassium plays a principal role in neuro-muscular functions. DRI 1997) . Inorganic elements remain complexes with organic ligands and made them bioavailabe to the body system. Physiological effect of each mineral should be evaluated in connection with the minerals daily taken from other foods. At any rate, it is considered that stems of Dill play a meaningful roll in human nutrition as useful mineral sources. The high level of these macro and micro-elements in stem part make it useful as supplements as human diets or livestock feed and also be used as raw materials in pharmaceuticals and ayurvedic formulation.
